SUMMARY Potassium homoeostasis in the heart was studied during atrial pacing in 20 patients undergoing diagnostic coronary angiography. These results indicate that in man, as in other species, an increase in heart rate causes the transient movement of potassium out of the cell into the extracellular space. The onset of myocardial ischaemia is associated with a further loss of potassium from the cell. The end of pacing or ischaemia is accompanied by a re-uptake of potassium by heart muscle. 
SUMMARY Potassium homoeostasis in the heart was studied during atrial pacing in 20 patients undergoing diagnostic coronary angiography. The potassium concentrations in the coronary sinus and a systemic artery were recorded continuously by means of catheter tip potassium electrodes. Ten patients with coronary artery disease and a positive exercise test developed chest pain and ST segment depression on the electrocardiogram during atrial pacing. Potassium concentrations in the coronary sinus rose initially and increased further when myocardial ischaemia developed. Ten patients including five with normal coronary arteries remained symptom free during atrial pacing with no electrocardiographic changes. In these patients coronary sinus potassium concentration increased at the onset of pacing, but retumed to near control values despite continued pacing. In both groups arterial potassium concentration remained constant. Immediately after the end of pacing there was an abrupt transient fall in potassium concentrations in the coronary sinus to below control values.
These results indicate that in man, as in other species, an increase in heart rate causes the transient movement of potassium out of the cell into the extracellular space. The onset of myocardial ischaemia is associated with a further loss of potassium from the cell. The end of pacing or ischaemia is accompanied by a re-uptake of potassium by heart muscle. . (3 4) +0-40 (0 03) (10) -0.01 (0*02) (3) 12-2(2*7) (7) 18-4(5 0) (7) Values expressed as mean (SE) (n). After the end of pacing, coronary s dropped abruptly in both patient groups 30 s fell below the control levels recor pacing (Fig. 4) . Because arterial [K +] did ( Figs. 1 and 2 ), this change in coronary represented potassium uptake by the m:
In the non-ischaemic group, uptake bel 10 s of the return to sinus rhythm and wa evident after 3 min. Net loss of potassiux heart persisted for 20 s in the ischaemic the subsequent uptake was more prolong coronary sinus [K+] was still depresse (001) mmol/l at 3 min.
Discussion
We have previously demonstrated that in potassium electrodes permit the continu toring of changes in coronary sinus [E angioplasty' and during coronary arteri: of solutions rich in potassium.'0 The te capable of detecting small transient chani cardial potassium balance by simultanec ings of arterial and coronary sinus [K+] .
In studies on isolated myocardial tissue ous species, an increase in stimulation ra rise in extracellular [K+] followed by a return to control values.11 12 The initial loss of intracellular potassium has been attributed to the increased number of action potentials per unit time. Simultaneous accumulation of intracellular sodium is thought to activate the Na-K pump, thereby speeding the rate of K+ uptake by the cell and restoring the extra-
Though this mechanism may explain much of the initial rise and subsequent decline in coronary sinus [K+] observed during pacing in the non-ischaemic -r----group (Fig. 3) Previous studies on the effects of rapid atrial pacing in man have been based on analysis of multiple samples of arterial and coronary venous blood.7 8 They have shown a similar overall pattern of changes in myocardial potassium balance to those observed in the current study, but have been unable to determine the time course of events. Contradictory information has been reported regarding the effects of changes in heart rate in the absence of ischaemia. Parker et al showed a transient loss of myocardial potassium after the onset of pacing7 whereas Dagenais et al were unable to demonstrate any significant change in myocardial potassium exchange in the absence of ischaemia.8 It is likely that the 2 min sampling interval used in the latter study was responsible for these divergent findings.
Our results demonstrate that the changes in myocardial potassium exchange known to be associated with the onset of ischaemia in animals also occur in man. The electrophysiological consequence of rapid extracellular accumulation of potassium during ischaemia are likely to contribute to changes in the surface electrocardiogram and the genesis of arrhythmias. The technique of continuously monitoring coronary sinus [K+] provides a sensitive means of detecting the onset of myocardial ischaemia, but the direct effects of any simultaneous change in heart rate must be taken into account. 
